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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are. not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The input-protection circuit which carries out the series connection of the 2nd field- 
effect transistor to the transfer path of the signal which should be transmitted to the gate 
electrode of the 1st flfeld-effect transistor of the above in the input-protection circuit for 
protecting the gate oxide of the 1 st field-effect transistor from input voltage higher than the 
supply voltage of the 1st field-effect transistor concerned, and is characterized by being 
combined with the 1st field-effect transistor of the above, and a common power source, and the 
gate electrode of this 2nd field-effect transistor changing. 

[Claim 2] the input for incorporating the signal supplied from the outside — the first rank — a 
circuit — containing — this input — the first rank — the semiconductor integrated circuit 
characterized by a circuit changing including an input-protection circuit according to claim 1. 
[Claim 3] It is the semiconductor integrated circuit characterized by the above-mentioned low 
power-source actuation circuit changing including an input-protection circuit according to claim 
1 in the semiconductor integrated circuit which the high power-source actuation circuit which 
operates with the supply voltage of comparatively high potential, and the low power-source 
actuation circuit which operates with comparatively low supply voltage are combined, and 
changes. 



[Translation done.] 
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1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is further applied to an input-protection circuit and the 
semiconductor integrated circuit which operates by 3.3 volts (V), concerning the gate oxide 
protection technique of an MOS transistor, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] Operating voltage the output terminal of the semiconductor 
integrated circuit (henceforth "the 5-volt actuation LSI") made into 5 volts When operating 
voltage combines with the input terminal of the semiconductor integrated circuit (henceforth 
"the 3.3-volt actuation LSI") made into 3.3 volts, as shown in drawing 4 the input of the 3.3-volt 
actuation LSI 5 — the first rank — he connects a resistor 9 to the gate electrode of MOS 
transistors 2 and 4, and is trying to receive the fanout of the output buffer 7 of the 5-volt 
actuation LSI 6 through this resistor 9 However, since the high-level potential, i.e., 5-volt 
potential, will be impressed to the gate electrode of MOS transistors 2 and 4 in that case when 
the fanout of an output buffer 7 is high-level, there is a possibility that the gate oxide of MOS 
transistbr 2 concerned may be destroyed. 

[0003] Then, as drawing 4 shown in 8, the method which lowers the pressure of input potential 
level is adopted by connecting diode 8 with the gate electrode of MOS transistor 2 between the 
3.3-volt power sources 3, and passing a current, as an arrow head 10 shows. Thereby, 
destruction of the gate oxide of MOS transistors 2 and 4 is prevented. However, the current 10 
which flows toward the 3.3-volt power source 3 through diode 8 from the 5-volt power source 
1 1 is made into the factor which checks reduction of the system-wide consumed electric 
current when many such gate electrode protection networks are prepared by it, although 
restricted to some extent by the resistor 8. 

[0004] In addition, about restricting input potential level using diode as mentioned above, they 
are 1990 insertion-sequence S C C and a digest. OBU Technical pay parsing (1990) It is 
indicated by the 49th page (1990ISSCC, Digest of Technical Papers(1990) pp 48-49) from the 
48th page. 
[0005] 

[Problem(s) to be Solved by the Invention] When combining the output terminal of the 5-volt 
actuation LSI 6 with the input terminal of the 3.3-volt actuation LSI 5 as mentioned above 
according to the conventional technique, by impressing a 5-volt electrical potential difference to 
the gate electrode of MOS transistors 2 and 4 In order for there to be a possibility that the gate 
oxide of MOS transistors 2 and 4 concerned may be destroyed and to avoid it, when diode 8 is 
connected, a current 10 flows toward a 3.3-volt power source through this diode 8 from a 5-volt 
power source, and reduction of the consumed electric current is checked. 

[0006] The object of this invention is to offer the technique for taking the interface between two 
or more circuits where operating voltage differs,, without producing current consumption. 
[0007] The other objects and the new description will become clear from description and the 
accompanying drawing of this description along [ said ] this invention. 
[0008] 
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[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly 
explained among invention indicated in this application. 

[0009] That is, the series connection of the 2nd field-effect transistor is carried out to the 
transfer path of the signal which should be transmitted to the gate electrode of the 1st field- 
effect transistor, the gate electrode of this 2nd field-effect transistor is combined with the 1st 
field-effect transistor of the above, and a common power source, and the input-protection 
circuit of the 1st field-effect transistor of the above is formed. Moreover, a semiconductor 
integrated circuit is constituted including such an input-protection circuit. Furthermore, when 
the high power-source actuation circuit which operates with the supply voltage of comparatively 
high potential, and the low power-source actuation circuit which operates with comparatively low 
supply voltage are combined and one semiconductor integrated circuit is constituted, the above- 
mentioned low power-source actuation circuit is constituted including the above-mentioned 
input-protection circuit. 
[0010] 

[Function] According to the above-mentioned means, the 2nd field-effect transistor of the 
above acts so that the gate oxide of the 1st field-effect transistor may be protected by dropping 
input voltage on the transfer path of the signal which should be transmitted to the gate 
electrode of the 1st field-effect transistor of the above, and it attains the interface between two 
or more circuits where operating voltage differs [ this ]. Moreover, the 2nd field-effect transistor 
prepared on the transfer path of the signal which should be transmitted to the gate electrode of 
the 1st field-effect transistor of the above does not form current pass, and this holds down 
current consumption. 
[0011] 

[Example] One example circuit of this invention is shown in drawing 1 . 

[0012] Although especially the circuit shown in drawing 1 is not restricted, it includes the 5-volt 
actuation LSI 6 by which the 3.3-volt actuation LSI 5 by which operating voltage is made 3.3 
volts, and operating voltage are made 5 volts. Although especially the 5 or 5 volt actuation LSI 6 
of 3.3-volt actuation LSI is not restricted, it is formed in one semi-conductor substrates, such 
as silicon, of a respectively well-known semiconductor integrated circuit manufacturing 
technology. 

[0013] Although the 3.3-volt actuation LSI 5 and especially the 5-volt actuation LSI 6 are not 
restricted, they are laid in one board and signal transduction to the 3.3-volt actuation LSI 5 of 
them is made possible from the 5-volt actuation LSI 6 by combining the signal input terminal of 
the 3.3-volt actuation LSI with the signal output terminal of the 5-volt actuation LSI 6. The 
fanout of this output buffer 7 is transmitted to the input terminal of the 3.3-volt actuation LSI 
including the output buffer 7 to which the 5-volt actuation LSI 6 operates with the 5-volt supply 
voltage 11. 

[0014] Although especially the 3.3-volt actuation LSI 5 is not restricted, the signal incorporated 
through this input buffer 20 is transmitted to the internal circuitry which is not illustrated 
including the input buffer 20 of which the series connection of p channel mold MOS transistor 2 
and n channel mold MOS transistor 4 is carried out, and they consist, this input buffer 20 — the 
input of the 3.3~volt actuation LSI 5 — the first rank — it considers as a circuit and is combined 
with the 3.3-volt power source 3 and a gland. 

[0015] Moreover, in this example, the series connection of n channel mold MOS transistor 13 is 
carried out to the transfer path of the signal which should be transmitted to the gate electrode 
of MOS transistors 2 and 4, and the gate electrode of this n channel mold MOS transistor 13 is 
combined with p channel mold MOS transistor 2 and the common power source 3. Thus, 
connected n channel mold MOS transistor 13 functions as a source follower, and output voltage 
becomes equal to the potential which deducted the threshold (Vth) of MOS transistor 13 
concerned from the gate voltage of MOS transistor 13 concerned. That is, since 3,3 volts is 
impressed to the gate electrode of n channel mold MOS transistor 13, when the fanout of an 
output buffer 7 is set to high level (5 volts), the potential level of the gate electrode of MOS 
transistors 2 and 4 serves as a bolt (3.3-Vth). 

[0016] The property of this example circuit is conventionally shown to drawing 2 by relation with 
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a circuit. 

[0017] In property drawing shown in drawing 2 , an axis of ordinate serves as potential and the 
axis of abscissa serves as time amount. If the fanout 14 of an output buffer 7 becomes 5 volts, 
the gate input voltage 16 of MOS transistors 2 and 4 will rise even to a bolt (3.3-Vth) 
conventionally by forming n channel mold MOS transistor 13 in this example circuit to the gate 
input voltage 15 of MOS transistors 2 and 4 of a circuit (when there being no diode 8) rising to 5 
volts. When input voltage descends such, destruction of the gate oxide of MOS transistors 2 and. 
4 is prevented. And in this example circuit, since current pass is not necessarily newly formed by 
having formed n channel mold MOS transistor 13, unlike the case where diode 8 is formed as 
shown in drawing 4 , the useless current 10 does not flow. 

[0018] According to the above-mentioned example, the following operation effectiveness is 
acquired. 

[0019] The series connection of n channel mold MOS transistor 13 is carried out to the transfer 
path of the signal which should be transmitted to the gate electrode of MOS transistors 2 and 4. 
By combining the gate electrode of this n channel mold MOS transistor 13 with p channel mold 
MOS transistor 2 andrthe common power source 3 Since MOS transistor 13 concerned functions 
as a source follower and output voltage becomes equal to the potential which deducted the 
threshold (Vth) of MOS transistor 13 concerned from the gate voltage of MOS transistor 13 
concerned Destruction of the gate oxide of MOS transistors 2 and 4 is prevented. And since 
current pass is not necessarily newly formed in that case and a useless current is not 
consumed, it is supposed that it is effective when aiming at lowering of the power consumption 
of the whole system containing LSI 5 and 6. 
[0020] Other example circuits are shown in drawing 3 . 

[0021] the system which includes the 3.3 volt actuation LSI and the 5 volt actuation LSI in the 
above-mentioned example — setting — the input of 5 volt actuation LSI — the first rank — 
although what established the gate protection network in the circuit 20, i.e., an input buffer, 
explained, this invention is effective also when the circuit which uses two or more kinds of 
mutually different power sources in LSI30 formed in one semi-conductor substrate is combine, 
as show in drawing 3 As shown in drawing 3 , for example, p channel mold MOS transistor 41, 
The inverter 31 with which the series connection of n channel mold MOS transistor 42 is carried 
out, and it changes operates according to a 5-volt power source, p channel mold MOS transistor 
33, [ when the inverter 32 with which the series connection of n channel mold MOS transistor .34 
is carried out, and it changes operates according to a 3.3 volt power source ] The series 
connection of n channel mold MOS transistor 13 is carried out to these two inverters 31 and the 
signal transduction path between 32, and the gate electrode of this MOS transistor 13 is 
connected to a 3.3-volt power source. 

[0022] Thus, in one LS130, if above-mentioned n channel mold MOS transistor 13 is formed also 
when a mutually different power source is used, destruction of the gate oxide of MOS transistors 
33 and 34 can be prevented, and the same effectiveness as the case where it is the above- 
mentioned example can be acquired. 

[0023] Although invention made by this invention person above was concretely explained based 
on the example, it cannot be overemphasized that it can change variously in the range which this 
invention is not limited to it and does not deviiate from the summary. 
[0024] For example, although the above-mentioned example explained the case where 
destructive prevention of MOS transistors 2 and 4 or the gate oxide of 33 and 34 was aimed at 
using n channel mold MOS transistor 13, it can replace with this n channel mold MOS transistor 
13, and a p ^channel mold MOS transistor can also be applied. For example, what is necessary is 
to prepare a p channel mold MOS transistor between these two circuits, and just to combine the 
gate electrode of the p channel mold MOS transistor concerned with a -3.3-volt power source, 
when the circuit which operates according to a -3.3-volt power source, and the circuit which 
operates according to a -5-volt power source are combined. Furthermore, the value of the 
supply voltage in the above-mentioned example shows the general value as an example, and is 
not limited to the value. 

[0025] Although the above explanation explained the case where invention mainly made by this 
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invention person was applied to the semiconductor integrated circuit which is a field of the 

invention used as the background, this invention is not limited to it and can be widely applied to 

the various electronic circuitries constituted by the individual component. 

[0026] This invention is applicable on condition that two or more circuits which operate 

according to the power source from which potential differs mutually at least exist. 

[0027] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing 
among invention indicated in this application is explained briefly. 

[0028] That is, by carrying out the series connection of the 2nd field-effect transistor to the 
transfer path of the signal which should be transmitted to the gate electrode of the 1st field- 
effect transistor, and combining the gate electrode of this 2nd field-effect transistor with the 1st 
field-effect transistor of the above, and a common power source, the pressure of the potential 
level of the signal which should be transmitted to the gate electrode of the 1st field-effect 
transistor is lowered, and the gate oxide of the 1 st field-effect transistor is protected. Moreover, 
since the 2nd field-effect transistor prepared on the transfer path of the sijgnal which should be 
transmitted to the gate electrode of the 1st field-effect transistor of the above at this time does 
not form current pass, useless current consumption is held down. 



[Translation done.] 
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